1) In this review, we describe the hierarchical interplay of hydrology, hyporheic 18 ecology and transformation of nutrients and pollutants in the hyporheic zone (HZ). The 19 interchange of water between the surface-subsurface generates the hyporheic hydrodynamics: 20 the engine that drives the ecological functioning of the HZ. The magnitude and direction of 21 hydrological fluxes in the HZ follow complex spatial patterns, strongly influenced by the 22 temporal dynamics of surface flow in rivers.
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In most lotic systems, the surface water of the open channel is connected to groundwater (Robertson & Wood 2010) , because some studies found no evidence of HZ refuge use by 191 aquatic invertebrate fauna (Boulton et al. 2002 , Olsen & Towsned 2003 , James et al. 2008 In contrast, the importance of the HZ as a refuge might be more evident in seasonal 193 intermittent streams. These systems are common worldwide and support diverse communities 194 of aquatic organisms including many taxa that survive in dry riverbeds and/or rapidly of the open channel flow velocity and the deposition of fine sediments (Cotton et al. 2006) . 214 Nevertheless, to our knowledge, there is no published research that assesses the effect of in-215 stream macrophyte dynamics on hyporheic flow and hyporheic communities. In addition, 216 daily fluctuations in stream flow may also be caused by evapotranspiration of vegetation 217 (including riparian vegetation) and it has been hypothesized that this transpiration enlarges 218 hyporheic flow paths during the day and decreases them at night (see Wondzell et al. 2010) . Explanation of these analyses are available in appendix 1). However, despite its significance, 253 the regression model explains only a small part of the observed variation (marginal R 2 = 11%, 254 and conditional R 2 = 54%, see appendix 1) and so other variables must be important. This as ecosystem engineers (Fig 3c, d) . Thus, the net effect on breakdown rates depends on the Marchant, R., 1995. Seasonal variation in the vertical distribution of hyporheic invertebrates Sánchez-Pérez, J.M., Montuelle, B., Mouchet, F., Gauthier, L., Julien, F., Sauvage, S., 808   Table 1 . Glossary of terms. 
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